[Guanylate cyclase from human blood platelets].
Human blood platelets were disrupted by ultrasonication, and the guanylate cyclase activity was determined in the 105,000 g supernatant. The guanylate cyclase preparation obtained in the absence of dithiothreitol (DTT) was characterized by a nonlinear dynamics of cGMP synthesis during incubation at 37 degrees C. The use of 0.2 mM DTT during platelet ultrasonication stabilized the guanylate cyclase reaction and did not influence the enzyme activity. With a rise in DTT concentration up to 2 mM the guanylate cyclase activity diminished. Sodium nitroprusside stimulated the enzyme; this effect was enhanced in the presence of DTT. The maximum guanylate cyclase activity was revealed at 4 mM Mn2+ or Mg2+ and with 1 mM GTP. In the presence of Mn2+ the enzyme activity was higher than with Mg2+. The apparent Km values for GTP in the presence of 4 mM Mn2+ and Mg2+ was 30 and 200 microM, respectively. At GTP/cation ratio of 1:4 the Km values for Mn2+ and Mg2+ were nearly the same (249 and 208 microM, respectively). It was assumed that besides being involved in the formation of the GTP-substrate complex, Mn2+ exerts a strong influence on guanylate cyclase by oxidizing the SH-groups of the enzyme.